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DETAILED ACTION 
Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 26-28, 32-34, 37, and 41-43 are rejected under 35 U.S.C. ' 102(b) as 
being clearly anticipated by Nakadate et al(Applied Optics-7/1985). 
With regard to claims 26-28, 32-34, and 37 Nakadate et al teach capturing a 
plurality of images Sio(I=l-3) that are stored in memory, meeting the limitations (a)- 
(c) in claims 26-28 and (a) in claim 37; after deformation obtaining a plurality of 
images Sij(I=l-3,j=l-4) that are stored in memory, meeting the limitations of (d)-(e) 
in claims 26 and (b) in claim 37; the phase differences are calculated ©i(I=l-3) 
meeting the limitation (f) in claim 26; and displaying the interferogram on the 
display, meeting the limitation (g) in claim 26 and (c) in claim 37. 

With regard to claims 32-34 figure 17 shows a Michelson type shearing 
camera wherein the PZT is driven through phase differences of 0, n/2, n, and 3 n/2. 
With regard to claims 41-43 Nakadate et al teach an apparatus for fringe scanning 
speckle-pattern shearing interferometry comprising illumination lasers, a shearing 
camera which meets limitation (a) of claim 41, a TV camera, digital frame memory, 
computer which meets limitation (b) of claim 41, and monitor which meets 
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limitation (c) of claims 41-43. See figure 16. The shearing camera is a Michelson 
interferometer having a PZT driven by the computer attached to one of the 
interferometer mirrors. See figure 17. 
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The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner presumes that the 
subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

Claims 29, and 35 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Nakadate et al(Applied Optics-7/1985). 

Nakadate et al teach a four sample equation(l) for finding the optical phase 
difference <E>, see page 2173. Not taught is the eight sample equation as claimed. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the four sample equation of Nakadate into the eight 
sample equation claimed in claim 29 as a mere mathematical expansion of the same 
four sample equation. 

Claims 30, 31, 36, 40, 47, and 55 are rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Nakadate et al(Applied Optics-7/1985) as applied to claims 



29, and 35 above, and further in view of Toh et al(Mechanical Engineering-2/1999). 
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Toh et al teach using a digital speckle-shearing interferometer comprising a 
Michelson interferometer with a PZT driven mirror, a CCD camera, and a computer 
for image processing. Toh uses a four image method with phase differences at 0, 
2n/3, and 4n/3. Because the fringe patterns are noisy Toh teaches using a 
smoothing operation. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Nakadate method and apparatus by using look- 
up tables to determine the optical phases to decrease the processing time as this is a 
well known technique to reduce processing time. Further, the application of a 
smoothing technique to the images in order to reduce noise is taught by Toh and 
thus would have been a obvious modification to the Nakadate processing method. 
Finally, while Nakadate uses a TV camera, it would have been obvious to the skilled 
artisan to replace the TV camera with a high-resolution CCD camera as taught by 
Toh to provide a high accuracy measurement system. 

Claims 44-46, 48-54, and 56-58 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Nakadate et al(Applied Optics-7/1985) and Toh et al(Mechanical 
Engineering-2/1999 as applied to claims 29, 30, 31, 35, 36, 40, 47, and 55 above, and 
further in view of Chen(6,043,870). 

Chen teaches a compact speckle pattern interferometer comprising a 
housing(2), shearing camera(5), excitation means(6), computer(12), and display(13). 
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See figure 1. Various excitation means are disclosed and a plurality can be used 
together. See column 4, lines 29-47. 




j 



V: FIGURE 1 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Nakadate apparatus by placing the apparatus in 
a housing along with one or more excitation means, as taught by Chen, to provide a 
portable device for field applications. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Samuel A. Turner whose phone number is 571- 
272-2432. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Gregory J. Toatley, Jr., can be reached on 571-272-2800 



The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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